Participation of serotonin in the phasic release of luteinizing hormone. II. Effects of lesions of serotonin-containing pathways in the central nervous system.
Circadian LH variations were measured in castrated, estradiol-implanted female rats bearing lesions of the raphe nuclei, in which most serotonin (5-HT) containing ascending projections originate, or mediopontine transections interrupting such projections before they enter the hypothalamus. Previous data indicated that pharmacological blockade of 5-HT biosynthesis abolishes the rhythmic pattern of LH secretion; the present study was intended to check whether surgical depletion of hypothalamic 5-HT had a similar effect and whether such abolition could be correlated with hypothalamic or forebrain endogenous concentrations of the amine and of its metabolite, 5-hydroxyindoleacetic acid (5-HIAA). Maximal inhibition of hypothalamic 5-HT and 5-HIAA concentrations were obtained after complete basal mediopontine transections and after lesions of the medial and the dorsal raphe nuclei; under these conditions, the daily variations in plasma LH were reduced by more than 70%. Smaller lesions, even when they completely destroyed the medial raphe, were much less effective. A good correlation was observed between the amplitude of the LH cycle and the extent of hypothalamic, but not of forebrain, 5-HT and 5-HIAA depletion. However, and in contrast to the results of pharmacological 5-HT inhibition, the cyclic pattern of LH secretion could not be totally abolished by any of these surgical procedures. It is concluded that the dorsal raphe contributes to the regulation of rhythmic LH secretion in castrated female rats bearing estradiol implants by modulating the amplitude of this circadian cycle rather than by generating the rhythmic pattern itself.